Let F 2ν q be the 2ν-dimensional symplectic space over a finite field
Introduction
We first recall definitions about symplectic spaces. Notation and terminology will be adopted from Wan's book [10] . Let
The generalized symplectic group of degree 2ν over F q , denoted by GSp 2ν (F q ), consists of all 2ν × 2ν matrices T over F q satisfying TKT t = kK for some k ∈ F * q , where T t is the transpose of T . GSp 2ν (F q ) acts on F 2ν q by the vector matrix multiplication. The row vector space F 2ν q together with this action is called the 2ν-dimensional symplectic space over F q . The above action induces an action on the set of subspaces of F 2ν q ; i.e., a subspace P is carried by T into the subspace PT . An m-dimensional subspace P in F ∈ GSp 2ν (F q ).
Therefore, P 1 = P 2 T . The converse is obvious.
The symplectic graph Sp(2ν, q) is the graph with the 1-dimensional subspaces of F 2ν q as its vertex set, with two vertices P and Q are adjacent if P + Q is non-isotropic. Tang and Wan [8] proved
that Sp(2ν, q) is a family of strongly regular graphs, and determined its full automorphism group. Subsequently, Li and Wang [7] proved that the subconstituents of Sp(2ν, q) as a subgraph are Deza graphs. Their research stimulates us to study special subgraphs of Sp(2ν, q).
For 0 ≤ s ≤ ν − 1 and ν ≥ 2, let W 0 be a fixed subspace of type (ν + s, s), and X be the set of the 1-dimensional subspaces in F 2ν q not contained in W 0 . Define a graph Γ with the vertex set X , and two vertices P and Q are adjacent if P + Q is non-isotropic. Note that Γ is a subgraph of Sp(2ν, q).
In this paper we focus on the study of Γ . In Section 2 we determine an equitable partition of X and compute its quotient matrix. In Section 3 we show that Γ is a strictly Deza graph and compute its parameters. In Sections 4 and 5 we determine the spectra and (fractional) chromatic number of Γ , respectively.
Equitable partition
A partition π of the vertex set V of a graph ∆ with cells C 0 , C 1 , . . . , C r is equitable if, for any 0 ≤ i, j ≤ r, the number of neighbours in C j of each vertex u in C i is a constant b ij . The directed graph with the r + 1 cells of π as its vertices and b ij arcs from the C i to C j is called the quotient of ∆ over π, and denoted by ∆/π . The adjacency matrix of ∆/π is called the quotient matrix associated with the equitable partition π of V .
In this section, we give an equitable partition of the vertex set X of Γ , and determine its quotient matrix. Proof. Let
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. Similarly, all the rest b ij 's may be computed.
Deza graph
As a generalization of strongly regular graphs, Erickson et al. [4] introduced Deza graphs, which were firstly introduced in a slightly more restricted form by Deza and Deza [2] . A regular graph with degree k on v vertices is said to be a (v, k, b, c)-Deza graph if any two distinct vertices x and y have b or c common adjacent vertices. A Deza graph with diameter two is said to be a strictly Deza graph if it is not strongly regular.
In this section we prove that Γ is a strictly Deza graph, and compute all its parameters. We will denote the adjacent vertices u and v by u ∼ v. The common neighborhood N u,v of vertices u and v consists of all the vertices of Γ adjacent to both u and v. 
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Hence, the desired result follows. 
Spectra
Let A be the adjacency matrix of a graph ∆. If θ 0 > θ 1 > · · · > θ t are all the distinct eigenvalues of A and m i is the multiplicity of θ i , 0 ≤ i ≤ t, then the spectra of ∆ is
In this section we shall determine the spectra of Γ .
Applying the following useful proposition, Bang, Fujisaki and Koolen [1] determined the spectra of the local graphs of the twisted Grassmann graphs, which were first introduced by Dam and Koolen [9] . .
By Proposition 4.1, the desired result follows. 
Since Γ is k-regular, the multiplicity of the eigenvalue k is one. By (2), , as desired.
Chromatic number
We denote by χ (∆) the chromatic number of a graph ∆, i.e., the least number of colors that can be assigned to the vertices of ∆ in such a way that adjacent vertices are assigned different colors. The graph ∆ has an a/b-coloring if, to each vertex of ∆, one can assign a b-element subset of {1, 2, . . . , a} in such a way that adjacent vertices are assigned disjoint subsets. Define χ * (∆) = Tang and Wan [8] determined the chromatic number of Sp(2ν, q). Subsequently, Li and Wang [7] determined the chromatic number of the subconstituents of Sp(2ν, q). In this section we show that the (fractional) chromatic number of Γ is q ν . 
